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(54) Easy opening can end and method for fabricating the same 

(57) The present invention has been made to pro- 
vide an easy opening can end such that a can end panel 
is made of steel sheet having both sides coated with 
resin layers which are composed of one or two or more 
types of thermoplastic resin and has elongation after 
break of 100 % or more, tensile strength of 1 0 kg/mm 2 
or more, Young modulus of 1 00 kg/mm 2 or more and a 
thickness of 1 0 to 100 um, and a score is formed at least 
either side of a front or a back of a can end panel being 
capable of breakage for opening and has a bottom 
cross-section in a shape of an arc having a radius of 
0.10 to 1.0 mm and the thinnest section of the score has 
a thickness t of 0.025 to 0.080 mm. The easy opening 
can end according to the present invention has no prob- 
lem of resin layer damage when the score is formed and 
has excellent can openability to such an extent that chil- 
dren and the aged may easily open can ends, so that 
the easy opening can end is most suitable for a can end 
of a beverage can and a food can. 
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Description 

BACKGROUND O F THE INVENTION 

5 1. Field of the Invention 

[0001] The present Invention relates to an easy opening can end used for a can end of a beverage can and a food 
can and more particularly to an easy opening can end made of steel sheet coated with resin layers, and to a method 
for fabricating the same. 

10 

2. Description of Related Art 

[0002] An easy opening can end is widely used to open a can by breaking an opening section formed at a can end 
through pulling up a tab attached to the can end by use of fingers and the like. The above opening section is formed at 
is the can end of the can accommodating various beverages of beer, juice, coffee and the like or food. The easy opening 
can end is largely classified as a partial opening can end mainly used for beverage cans and as a full opening can end 
mainly used for food cans. For the partial opening can end, there are a pull-top tab can end and a stay- on tab can end. 
[0003] Fig. 1 is a plan view showing an example of the pull-top tab can end. 

[0004] A tab 3 is secured to the center of a central panel section 1 1 of the can end 1 made of metal sheet of steel 
20 or aluminum alloy or the like by way of a rivet mechanism 9. By pulling up the tab 3 by fingers or the like, a working end 
of the tab 3 pushes down through an action of a lever a broken opening section 5, where a score 2 is engraved in the 
central panel section 1 1 , so that the score 2 is broken. Furthermore, by pulling up the tab 3, a broken opening section 
piece may be completely separated to open the can end 1 . 
[0005] Fig. 2 is a plan view showing an example of the stay-on tab can end. 
25 [0006] As similar to Fig. 1 , when the working end of the tab 3 is pulled up subsequent to breakage of the score 2, 
breakage will progress and a part of the broken opening section piece is pushed down inside the can body as is con- 
nected to the can end 1 , thus enabling the can end 1 to be opened. 

[0007] On the other hand, in the case of the full opening can end, the score engraved around the outer circumfer- 
ence of the can end is broken by a pull up with fingers or the like of the tab attached to the panel section in the neigh- 
30 borhood of the outer circumference of the can end, and similar to the can end of the pull-top tab can end, the opening 
section piece is removed from the can end and the can end is opened. 

[0008] Conventionally, as shown in Fig. 3, the score of such easy opening can end is formed by press forming to 
create a V-shaped cross- section by providing such high load to make the depth of the score having more than half 
thickness of the can end 1 by use of a tool 1 2 having a knife edge protrusion formed according to a contour of a prede- 

35 iermined opening section. At this time, in case steel sheet coated with resin layers is used, there is a problem that resin 
layers of the outside of the can end are subjected to damage and corrosion resistance is deteriorated. To avoid this, a 
counter measure is normally taken to prevent deterioration of corrosion resistance by providing supplementary coating 
after press forming. Of late, there is an example that a can end made of aluminum alloy is used, but. it is high in cost and 
presents a problem of recycling. 

40 [0009] in addition, a number of methods are presented to prevent resin layer damage caused when using steel 
sheet coated with resin layers. For instance, according to Japanese Laid-open Patent Applications Nos. 6-115546, 6- 
1 1 5547 and 6-1 15548, the methods for forming the score by compound extrusion are proposed. It is reported that by 
these methods resin layer damages do not occur and supplementary coating is not required. However, working condi- 
tion of compound extrusion and the detail of forming the score are not clear and it is doubtful whether the score is stably 

45 formed. According to Japanese Laid-open Patent Application No. 8-99140, a method for forming the score is disclosed 
that by using upper and lower dies having the shoulder radius of 0.1 to 1 .0 mm, the score is formed to have the thick- 
ness of its thinnest section to be not exceeding half of the original thickness. However, can opening force is determined 
by the absolute value of the thickness of the thinnest section of the score as well as by strength, so that it does not nec- 
essarily follow that good can openability may be obtained even if the thickness of the thinnest section is arranged to be 

50 less than half of the original thickness. 

[0010] On the other hand, with respect to improvement of can openability for the easy opening 1 can end made of 
steel sheet for instance, Japanese Utility Model Registration No. 63-40439 discloses a method for broadening a clear- 
ance maae between the central panel section of the can end and the finger picking section of the tab by forming a 
recessed part for inserting fingers to the central panel section below the finger picking section of the tab in order to facil- 

55 itate insertion of fingers and picking of finger picking section. And also, Laid-open Japanese Utility Model Registration 
No. 5-401 33 discloses a method that the tab is riveted in the degree of rotatably moving to the openable position where 
the central axis of the tab coincides with that of the broken opening section from the unopenable position where the cen- 
tral axis of the tab deviates from that of the broken opening section, and during the tab moves from the unopenable 
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position to the openable position, the finger picking section of the tab is raised up by tapered protrusion set up at the 
centra! panel section located between the rivet and the finger picking section, thereby facilitating insertion of a finger to 
the clearance between the central panel section and the finger picking section as well as picking of a finger to finger 
picking section. In either case, however, there is no difference in force for pulling up the tab, so that can open ability is 
5 not improved to such an extent that children and the aged may open cans easily. 

SUMMARY OF THE INVENTION 

[001 1] The present invention has been made to solve the above mentioned problem, its object is to provide an easy 
w opening can end made of steel sheet coated with resin layers which causes no resin layer damage at the time of form- 
ing a score and has can openability in the degree that the children and the aged may easily open and to provide a 
method for fabrication thereof. 

[001 2] An object of the present invention may be achieved by such easy opening can end that a can end panel is 
made of steel sheet having both sides coated with resin layers which are composed of one or two types or more of ther- 
15 moplastic resin and has elongation after break of 1 00 % or more, tensile strength of 1 0 kg/mm 2 or more, Young modulus 
of 1 00 kg/mm 2 or more and 1 0 to 1 00 urn thickness, and a score is formed at least either side of a front or a back of the 
can end panel being capable of breakage for opening and has bottom cross-section in a shape of an arc having a radius 
of 0.1 0 to 1 .0 mm and the thinnest section of the score has a thickness t of 0.025 to 0.080 mm. 

[0013] Additionally, the easy opening can end described above according to the present invention may be fabri- 
20 cated by such methods that include a step of the can end panel being worked with steel sheet having both sides coated 
with resin layers which are composed of one or two types or more of thermoplastic resin and has elongation after break 
of 100 % or more, tensile strength of 1 0 kg/mm 2 or more, Young modulus of 1 00 kg/mm 2 or more and 10 to 100 jim 
thickness, and a step of forming a score by press forming with use of a pair of the dies with at least either die having a 
shape of curved surface with a radius of 0.1 0 to 1 .0 mm, and thickness of the thinnest section t of the score should be 
25 0.025 to 0.080 mm. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] 

30 

Fig. 1 is a plan view illustrating an example of a pull-top tab can end; 
Fig. 2 is a plan view illustrating an example of a stay-on tab can end; 
Fig. 3 shows a method for forming a conventional score; 

Fig. 4 is a sectional view illustrating a score section of an easy opening can end which is an embodiment of the 
35 present invention; 

Fig. 5 is a sectional view illustrating a score section of an easy opening can end which is another embodiment of 
the present invention; 

Figs. 6A and 6B are plan views illustrating an easy opening can end which is a still another embodiment of the 
present invention; 

40 Fig. 7A is a view illustrating a testing method for impact fracture; 

Fig. 7B is a view illustrating a direction of impact force according to Fig. 7A;and 

Fig. 8 is a view showing occurrence of resin layer damage and its relation between R and t. 

DETAILED DESCRIPTION OF THE INVENTION 

45 

[001 5] When studies have been made about resin layer damage at the time of forming a score for an easy opening 
can end made of steel sheet coated with resin layers as well as about can openability, it has proved to be efficient that 
in order to prevent resin layer damage, mechanical characteristics and thickness of resin should be controlled, and in 
order to improve can openability, shape and thickness of the score should be controlled. Hereunder, there is described 
so in detail. 

1) Mechanical characteristics of resin layers and a thickness thereof 

[001 6] In order to prevent resin layer damage at the time of forming the score, a need exists that resin layers should 
55 have excellent workability capable of adherently following the deformation of bare steel sheet. For this purpose, it is 
required that elongation after break according to the standard of ASTM-D822 should be 100 % or more, or preferably 
200 % or more, tensile strength of the above standard should be 1 0 kg/mm 2 or more, and Young modulus of the above 
standard should be 1 00 kg/mm 2 or more and yet thickness of the resin layers should be in a range of 1 0 to 1 00 pm If 
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the elongation after break is less than 1 00 % or tensile strength is less than 1 0 kg/mm 2 , layers are easy to break at the 
time of forming the score and if Young modulus is less than 1 00 kg/mm 2 , the layers are scraped away or easily sub- 
jected to damage due to friction with dies. And if thickness of resin layers is less than 10 urn, the layers are easy to 
break, and if thickness exceeds 1 00 urn, film hair occurs at the edge of the can end or cost-increase is resulted. 
5 [0017] In consideration of workability described above, food hygienics, corrosion resistance and the like, such resin 
layers may adopt resin film composed of one or two types or more of thermoplastic resin such as polyester, polyamide 
or the like. Among them, it is more desirable to adopt film composed of single or double layered polyester resin because 
the same has high elongation after break, high tensile strength and high Young modulus. Specifically, it refers to linear 
thermoplastic polyester film represented by polyethylene terephthalate (PET) obtainable by condensation polymeriza- 
w tion of dicarboxylic acid and dioi. As above dicarboxylic, individual or mixture of terephthalic acid, isophthalic acid, 
phthalic acid and the like are used, and as above dioi, ethylene glycol, butadiene glycol, decandiol and the like are used 
individually or mixediy. Copolymers made from 2 or more types of dicarboxylic acid or dioi as well as copolymers made 
from other monomers including diethylene grycol and other polymers may also be applicable. For lamination of steel 
sheet, there are methods that film itself is bonded thermally or stuck on the surface of steel sheet by application of ther- 
ms mosetting adhesive. 

2) Shape and thickness of the score 

[001 8] It has conventionally been considered that break of the score at the time of opening cans is caused by shear- 
20 ing deformation and based on such consideration the shape of the score has been designed. Our recent studies have 
revealed that break of the score is caused not by shearing deformation but mainly by tension deformation, and it has 
proved to be the most effective that the absolute value of thickness at the thinnest section of the score should be made 
small in order to decrease can opening force. 

[0019] Fig. 4 shows a sectional view illustrating a score section of an easy opening can end which is an embodi- 
es ment of the present invention. 

[0020] Can opening force may stably be decreased to such an extent that children and the aged are capable of 
opening cans by forming the score 2 having an arc shaped cross -section with a radius R in the range of 0.10 to 1 .0 mm 
and with a thickness t in the range of 0.025 to 0.080 mm at the thinnest section 2a on the surface 1a of the can end 1 
having both sides coated with resin layers 8 in a thickness of t 0 . 
30 [0021] In case a radius R of the score 2 is less than 0.1 0 mm, a tip radius of a die for working the score is compelled 
to be made small, which leads to a large face pressure, and presents difficulty in forming the score 2 on the can end 
panel without causing resin layer damage. In case a radius R of the score 2 exceeds 1.0 mm, an area of the thin section 
in the can end 1 becomes large, so that broken position of the can opening section becomes unstable and the shape 
of the can opening section deteriorates, and moreover a "sag" which is a hanging of a part of the broken section 
35 becomes large. It is practically difficult to form the score 2 having width of exceeding 1 .0 mm on the can end panel which 
is limited in space. 

[0022] In case thickness t, of the thinnest section 2a in the score 2 is less than 0.025 mm, not only the resin layers 
are damaged at the time of working but also a fear exists that the can end panel is broken. For the can body having such 
can end, there is a danger that the opening section is broken when it is subjected to impacts or the like from the outside 
40 including dropping. If a thickness t of the thinnest section 2a in the score 2 exceeds 0.080 mm, larger can opening force 
is required. 

[0023] Fig. 5 is a sectional view illustrating a score section of an easy opening can end which is another embodi- 
ment of the present invention. A similar effect may be obtained even if the score 2 having similar cross-sectional shape 
to Fig. 4 is formed on both sides of the front 1 a and the back 1b of the can end 1 . 
45 [0024] When the score 2 is formed by press forming, work hardening occurs in the thinnest section and strength 
increases. The degree of work hardening differs in accordance with a ratio of the original thickness of steel sheet to 
thickness t after worked thereof, and the strength of the thinnest section has become the larger when t is the smaller. 
[0025] Now, when effective stress is 0 and effective strain is e : 
[0026] The following expression is given; 

50 

a = K x e n (2) 

[0027] Suppose n expresses work hardening coefficient in the range of 40 to 90 % of uniform elongation of steel 
sheet used for the can end and tensile strength TS kgf/mm 2 , TS is given by TS = K x n n /exp(n) , so K is expressed by; 



55 



K = TS x {exp (n)/n n ] (3) 
[0028] The strain occurred in the thickness direction when forming the score is expressed by et, which is given by; 



4 



SNSDOCID: <EP 1046589A2_!_> 



EP 1 046 589 A2 



et=ln[1 + (t~t 0 )/tj (4) 

[0029] e which is the effective strain at the thinnest section in the score is supposed to be plane strain and 
expressed by the following; 

5 

e - 2 x 3" 1/2 x lin[1 + (K 0 )/t 0 ]l (5) 

[0030] From equations (2), (3) and (5), effective stress at the thinnest section is expressed by the following; 

io o-TSx {exp(n)/n n } x {2 x 3 ~ V? x iln[1 + (M 0 )/t 0 ]l} n (8) 

[0031] Tension breaking force P when breaking the thinnest section of the score mainly by tension deformation is 
expressed by the following; 

15 P = oxt (7) 

so that; 

P - t x TS x {exp(n)/n n } x {2x3 ~ 1/2 x lin[1+(t-t 0 )/t 0 ]l] n (1) 

20 

[0032] Consequently, the smaller is P } can opening force may be decreased, but in case a thickness t of the thinnest 
section is in a range of 0.025 to 0.080 mm as described above, more excellent can openability may be obtained when 
P is given by not exceeding 5.0. 

[0033] Further, in case steel sheet is used with TS being 40 kg/mm 2 or below, there is a case where the opening 
25 section is broken when impact from the outside including dropping of the can body is given at the time P becomes 2.5 
or below. Underthe circumstance, it is desirable that P should be 2.5 or more. 

[0034] Such easy opening cans according to the present invention are applicable to the pull-top tab can end illus- 
trated in Fig. 1 as well as the stay-on tab can end illustrated in Fig. 2. 

[0035] Can opening force may be substantially decreased by applying the can end according to the present inven- 
30 tion to the can end 1 in such manners that, as shown in Fig. 6 A, the tab 3 should be rotatable around the tab fixture 4 
on the can end 1 , the position of the tab fixture 4 should be shifted from the center of the can end 1 to the opposite side 
of the broken opening section 5 by the predetermined amount of length, and moreover, the length from the tab fixture 
4 of the tab 3 to the tab finger picking section should be longer than conventional to make the generated force large at 
the point of action and that, as shown in Fig. 6B, when the tab 3 is rotated at the position where the can end is openable, 
35 the edge section of the pull-up side of the tab 3 should be located outside the outer circumference of the can end 1 . 
[0036] The easy opening can end as described above according to the present invention may be fabricated by such 
methods that the can end panel is worked by using steel sheet having both sides coated with resin layers which are 
composed of one or 2 types or more of thermoplastic resin and have elongation after break of 100 % or more, tensile 
strength of 1 0 kg/mm 2 or more, Young modulus of 100 kg/mm 2 or more and a thickness of 10 to 100 fim, and subse- 
40 quently, on the same can end panel, the score should be formed by press working so as to provide thickness of 0.025 
to 0.080 mm at the thinnest section by use of a pair of the dies with at least either die having the curved shape in a 
radius of 0.1 0 to 1.0 mm which is required for forming the score having an arc-shaped cross-section in a radius of 0.10 
to 1 .0 mm. 

[0037] Further, in this method of fabrication, if P as expressed by the above described equation (1) is made to be 
45 ranging from 2.5 to 5.0, St may be possible to fabricate the easy opening can end having more excellent can openability. 
[0038] When liquid or solid lubricant is used for press working of the score, friction force existing between the dies 
and resin may be made small and shearing force generated in resin becomes small, so that peeling of resin may cer- 
tainly be prevented, which is more desirable. 

[0039] Steel sheet to be used for the easy opening can end according to the present invention is not particularly 
50 limited in the specification, but upon forming rivet mechanism for securing the tab, it is more desirable that work hard- 
ening coefficient n of steel sheet should be 0. 1 5 or more under uniform elongation in a range of 40 to 90 %. And, for the 
purpose of ensuring corrosion resistance as well as adhesion with resin layers, various coating or chemical treatment 
may be executed on either side of a front or a back or both sides of steel sheet. 

[0040] For preventing resin layer damage, it is desirable to make small the face pressure at the 
55 time of working the score, and for this purpose, it is to be desired to satisfy the expression of 
TS x {exp(n)/n n } x {2x3 ~ 1/2 x lln[1 i 0>t o )/t o ]!} n < 70. 
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Example 1 

[0041 ] A can end panel has been fabricated by use of tin-free steel sheet having a thickness t G of 0.25 mm and ten- 
sile strength TS of 44 kg/mm 2 , formed with chromium metal layer of 120 mg/m 2 by chromate treatment and subse- 

5 quently formed with chromium hydration oxide of 15 mg/m 2 reduced to chromium metal, and then laminated on both 
sides of a front and a back with resin film of polyethylene terephthalate, oriented polypropylene (OPP), oriented nylon 
(ON), low density polyethylene (LDPE) and polyvinyl alcohol (PVA), which are shown in Table A and Table B. And, 
according to work condition shown in Table 1 and Table 2, an easy opening can end of a stay-on tab type is worked with 
press working and secured to a can body, which refer to samples Nos. 1 - 44. Samples Nos. 1 to 20 refer to the can 

w bodies having the easy opening can ends according to the present invention, in which the characteristics of resin layers 
(types, elongation after break: EIR, tensile strength: TSr, Young modulus: Er, thickness: tr), a radius R of the bottom 
cross-section of the score and the thickness of the thinnest section t are within the scope of the present invention. Sam- 
ples Nos. 21 to 43 refer to the can bodies with the easy opening can ends in which at least one condition out of the char- 
acteristics of resin layers, the radius R of the bottom cross-section of the score and the thickness of the thinnest section 

15 t is out of the scope of the present invention. Meanwhile, press working has been conducted in both cases, with using 
lubricant or without using lubricant. And, against samples Nos. 1 to 43 fabricated, by application of the following meth- 
ods, investigation has been made about can openabiiity, and the existence of resin layer damage, resin layer peeling 
and impact fracture. 

[0042] Can openabiiity: This has been evaluated by Pop value (kg), which is an initial force by which an opening 
20 section of the score begins opening when a tab of the can end is pulled up by a certain amount of force, if Pop value is 
not exceeding 2.4, it may be said that the can end has an excellent can openabiiity equal to the easy can end made of 
aluminum alloy sold in the market. 

[0043] Resin layer damage: By conducting corrosion resistance test for the can body, evaluation has been made 
whether stain occurs (X) or not (O) on the score of the front and the back of the can end and its neighborhood. Q 
25 shows entirely no occurrence of stain on the front and the back and X shows otherwise. 

[0044] Resin layer peeling: Evaluation has been made by observation of the cross-section whether resin layer peel- 
ing occurs (X) or not (Q)« 

[0045] Impact fracture: Evaluation has been made whether impact fracture occurs (X) or not (0) when impact 
force is added to the can end 1 from the direction shown by an arrow in Fig. 7B, after a can body 6 being dropped on 
30 the concrete floor from the height of 1 m with the can end 1 directing toward downward. Results are shown in Table 1 
and Table 2. 

[0046] In samples Nos. 1 to 20 with the easy opening can ends according to the present invention, either can has 
low Pop value not exceeding 2.4 kg, which provides excellent can openabiiity, and resin layer damage, resin layer peel- 
ing and impact fracture do not occur. Further, good opening shape may be acquired. 

35 [0047] On the other hand, in samples Nos. 21 to 29 which are out of the scope in the characteristics of resin layers 
and in samples Nos. 30 to 34 in which R is smaller than the scope of the present invention, resin layer damage and 
resin layer peeling occur in either case. In samples Nos. 30 and 33 in which t is smaller than the scope of the present 
invention, impact fracture occurs. In sample No. 35 where R is smaller than the scope of the present invention and t is 
larger than that of the present invention, Pop value is as high as 2.8 kg, leading to inferior can openabiiity. In samples 

40 Nos. 36 to 39 and 41 where t is smaller than the scope of the present invention, resin layer damage, resin layer peeling 
and impact fracture occur in either case. In samples Nos. 40 and 42 where t is larger than the scope of the present 
invention, Pop value is high, 2.8 kg or more, and can openabiiity is inferior. In samples Nos. 41 and 43 where t is smaller 
than the scope of the present invention, impact fracture occurs. Meanwhile, in samples Nos. 21 to 23 where R is larger 
than the scope of the present invention, good opening shape may not be acquired. 

45 
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Example 2 

[0048] A can end pane! has been fabricated by use of tin-free steel sheet having a thickness t Q of 0.25 mm and ten- 
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sile strength TS of 44 kg/mm 2 , formed with chromium metal layer of 120 mg/m 2 and subsequently formed with chro- 
mium hydration oxide of 15 mg/m 2 reduced to chromium metal, and then laminated on both sides of a front and a back 
with PET (Elr: 200%, TSr: 23 kg/mm 2 , Er: 300 kg/mm 2 , tr: 25 urn). And, by using a pair of dies having one side in curved 
shape and the other side in flat shape, an easy opening can end of a stay-on tab type has been worked by press work- 
s ing in changing a tip radius R of the one side of the dies (a radius of a bottom cross-section of the score) and the thin- 
nest thickness t of the score, thereby having investigated whether or not resin layer damage occurs. 
[0049] Fig. 8 shows occurrence of resin layer damage and its relation with R and t. 

[0050] If the radius R of the bottom cross -section of the score is in the range of 0. 10 to 1.0 mm and the thickness 
of the thinnest section t is in the range of 0.025 to 0.080 mm, it proves that resin layer damage does not occur 

10 

Example 3 

[0051 ] A can end panel has been fabricated by using tin -free steel sheet having a thickness t^ of 0.20 to 30 mm and 
tensile strength TS of 29 to 56 kg/mm 2 , formed with chromium metal layer of 100 to 120 mg/m 2 by chromate treatment 

15 and subsequently formed with chromium hydration oxide of 1 4 to 1 8 mg/m 2 reduced to chromium metal, and then lam- 
inated on both sides of a front and a back with resin film of PET, OPP and ON as shown in Table 3. And by using a pair 
of dies both sides having curved surfaces with a tip radius R being 0.10 to 1.0 mm, or a pair of the dies having one side 
in curved surface type with the tip radius R being 0.10 to 1 .0 mm and the other side in flat type, an easy opening can 
end of a stay-on tab type has been worked by press working. Such can ends have been secured to can bodies to make 

20 samples Nos. 1 to 1 7. Meanwhile, press working has been conducted in the case of using lubricant and in the case of 
not using lubricant And, against fabricated samples Nos. 1 to 17, investigation has been conducted according to the 
methods described above about can openability and the occurrence of resin layer damage, resin layer peeling and 
impact fracture. 

[0052] A result is shown in Table 3. 

25 [0053] Samples Nos. 1 to 17 have the easy opening can end in which the characteristics of resin layers, the radius 
R of the bottom cross -section of the score and the thickness of the thinnest section t are within the scope of the present 
invention, so that they have excellent can openability and there are no occurrences of resin layer damage and resin 
layer peeling. Particularly, in samples Nos. 1 to 13 having P value expressed in the above equation (1) not exceeding 
5.0, Pop value is not more than 1 .2 kg and excellent can openability is provided. However, in samples Nos. 1 to 5 using 

30 steel sheet with tensile strength not exceeding 40 kg/mm 2 , impact fracture has occurred as P value is less than 2.5. 
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Claims 



1. An easy opening can end comprising a can end panel made of steel sheet, said steel sheet having both sides 
coated with resin layers, each said resin layer composed of one or two types or more of thermoplastic resin, said 

5 resin layers having elongation after break of 1 00 % or more, tensile strength of 10 kg/mm 2 or more, Young modulus 

of 1 00 kg/mm 2 or more and a thickness in a range of 10 to 1 00 |xm, with a score formed in at least one of a front or 
a back of said can end panel, said score being capable of breaking for opening a can end, said score having a bot- 
tom cross-section in a shape of an arc having a radius in a range of 0.10 to 1.0 mm, the thinnest section of said 
score having a thickness t in a range of 0.025 to 0.080 mm. 

10 

2. An easy opening can end according to claim 1 , wherein said resin layer is composed of one layer or two or more 
layers of polyester resin. 



3- An easy opening can end according to claim 1 , wherein tension breaking force P expressed by the following equa- 
ls tion ranges from 2.5 to 5.0; 

P-txTSx {exp(n)/n n } x {2. x 3 1/2 x lln[1 +(t t 0 )/t 0 ]l} n (1) 

where 

20 

t G : thickness (mm) of steel sheet; 

n : work hardening coefficient of uniform elongation in a range of 40 to 90 %; and 
TS : tensile strength (kg/mm 2 ) of steel sheet 



25 4. An easy opening can end according to claim 3, wherein said resin layer is composed of one layer or two or more 
layers of polyester resin. 



5. A method for fabricating an easy opening can end comprising the steps of: 



30 working steel sheet to form a can end panel, said steel sheet having both sides coated with resin layers, said 

resin layers composed of one or two types or more of thermoplastic resin, having elongation after break of 100 
% or more, tensile strength of 1 0 kg/mm 2 or more, Young modulus of 1 00 kg/mm 2 or more and a thickness in 
a range of 10 to 1 00 urn; 

forming a score on said can end panel by press working by use of a pair of dies with at least one of said dies 
35 having a curved surface of a radius in a range of 0.10 to 1.0 mm, the thinnest section of said score having a 

thickness in a range of 0.025 to 0.080 mm. 

6„ A method for fabricating an easy opening can end according to claim 5, wherein tension breaking force P 
expressed by the following equation (1) ranges from 2.5 to 5.0; 

40 

P = t xTS x {exp(n)/n n } x {2 x 3~ VZ x lln[1 + (t-t 0 )/t 0 ]l) n (1) 

where 



45 to: thickness (mm) of steel sheet; 

n : work hardening coefficient of uniform elongation in a range of 40 to 90%; 
TS: tensile strength (kg/mm 2 ) of steel sheet. 



7. A method for fabricating an easy opening can end according to claim 5, wherein liquid or solid lubricant is used for 
so press working of said score. 

8. A method for fabricating an easy opening can end according to claim 6, wherein liquid or solid lubricant is used for 
press working of said score. 

55 
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FIG.3 




FIG.4 
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FIG.5 
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(54) Easy opening can end and method for fabricating the same 

(57) The present invention has been made to pro- 
vide an easy opening can end (1) such that a can end 
panel (11) is made of steel sheet having both sides 
coated with resin layers which are composed of one or 
two or more types of thermoplastic resin and has elon- 
gation after break of 1 00 % or more, tensile strength of 
10 kg/mm 2 or more, Young modulus of 100 kg/mm 2 or 
more and a thickness of 1 0 to 100 urn, and a score (2) 
is formed at least either, side of a front or a back of a can 
end panel (1 1) being capable of breakage for opening 
and has a bottom cross-section in a shape of an arc 
having a radius (R) of 0.10 to 1.0 mm and the thinnest 
section of the score has a thickness (t) of 0.025 to 0.080 
mm. The easy opening can end (1) according to the 
present invention has no problem of resin layer damage 
when the score (2) is formed and has excellent can 
openability to such an extent that children and the aged 
may easily open can ends, so that the easy opening can 
end (1 ) is most suitable for a can end of a beverage can 
and a food can. 
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